WHAT IS CLAIMED IS: 



1 . A method of identifying a protease which cleaves a substrate sequence the method 

comprising producing a library of protease sequences, each member of the library 
having a protease scaffold with N mutations relative to a wild-type scaffold sequence, 
measuring the activity of each member of the library in cleaving the substrate 
sequence, and comparing the activity of each member to the average activity of the 
library, thereby identifying which proteases have the highest cleavage activity, 
wherein N is a positive integer. 

2. The method of claim 1, wherein the protease is a serine or cysteine protease. 

3. The method of claim 1 , wherein N is 1 . 

4. The method of claim 1, wherein N is 1-5. 

5. The method of claim 1, wherein N is 5-10. 

6. The method of claim 1, wherein N is 10-20. 

7. The method of claim 1 , wherein the protease scaffold has the amino acid sequence of one 

of the members of the group consisting of trypsin, chymotrypsin, substilisin, 
thrombin, plasmin, Factor Xa, uPA, tPA, MTSP-1, granzyme A, granzyme B, 
granzyme M, elastase, chymase, papain, neutrophil elastase, plasma kallikrein, 
urokinase type plasminogen activator, complement factor serine proteases, 
ADAMTS13, neural endopeptidase/neprilysin, furin, and cruzain. 

8. The method of claim 1 , wherein the target protein is involved with a pathology. 

9. The method of claim 8, wherein the pathology is a member of the group consisting of 

rheumatoid arthritis, sepsis, cancer, acquired immunodeficiency syndrome, 
respiratory tract infections, influenza, cardiovascular disease, and asthma. 
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10. The method of claim 8, wherein the target protein is involved in a way that it causes the 

pathology. 

1 1 . The method of claim 1 , wherein the target protein is involved in apoptosis. 

12. The method of claim 11, wherein the target protein is caspase-3. 

13. The method of claim 1, wherein the activity of the detected protease is increased by at 

least 10-fold compared to the average activity of the library. 

14. The method of claim 1 , wherein the activity of the detected protease is increased by at 

least 100-fold compared to the average activity of the library. 

15. The method of claim 1 , wherein the activity of the detected protease is increased by at 

least 1000-fold compared to the average activity of the library. 

16. The method of claim 1, further comprising the steps of: 

providing two or more members of the protease library identified with increased 
cleavage activity, combining the mutations on a first scaffold with the mutations on a 
second scaffold to produce a third scaffold; and identifying whether the combination 
produces a combined specificity protease that has increased cleavage activity in 
regards to the substrate sequence. 

17. A method of identifying a substrate sequence which is specifically cleaved by a protease, 

the method comprising producing a library of substrate sequences, each member of 
the library having randomized amino acid sequences, measuring the degree to which 
each member of the library is cleaved by the protease, thereby detecting which 
substrate sequences are cleaved most efficiently by the protease compared to the 
average cleavage of other members of the library. 

1 8. The method of claim 17, wherein the protease is a serine protease. 



56 



19. The method of claim 17, wherein each member of the substrate sequence library is 4 

amino acids long. 

20. The method of claim 17, wherein each member of the substrate sequence library is 5-10 

amino acids long. 

21 . The method of claim 17, wherein each member of the substrate sequence library is 15 

amino acids long. 

22. The method of claim 17, wherein each member of the substrate sequence library is 20 

amino acids long. 

23. The method of claim 17, wherein a target protein comprises the substrate sequence. 

24. The method of claim 23, wherein the target protein is involved in a pathology. 

25. The method of claim 24, wherein the pathology is a member of the group consisting of 

rheumatoid arthritis, sepsis, cancer, acquired immunodeficiency syndrome, 
respiratory tract infections, influenza, cardiovascular disease, inflammation, and 
asthma. 

26. The method of claim 24, wherein the target protein is involved in such a way that it 

causes the pathology. 

27. The method of claim 17, wherein the efficiency of cleavage of the detected substrate 

sequence is increased by at least 10-fold compared to the average activity of the 
library. 

28. The method of claim 17, wherein the efficiency of cleavage of the detected substrate 

sequence is increased by at least 100-fold compared to the average activity of the 
library. 
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29. The method of claim 17, wherein the efficiency of cleavage of the detected substrate 

sequence is increased by at least 1000-fold compared to the average activity of the 
library. 

30. A method for treating a patient with a pathology, the method comprising administering to 

the patient a wild-type protease with N mutations, wherein the protease is 
administered in an amount sufficient to cleave a target protein that is involved with 
the pathology, wherein cleavage of the protein causes treatment of the pathology, and 
wherein N is a positive integer. 

3 1 . The method of claim 30, wherein N is L 

32. The method of claim 30, wherein N is 1-5. 

33. The method of claim 30, wherein N is 5-10. 

34. The method of claim 30, wherein N is 10-20. 

35. The method of claim 30, wherein the pathology is a member of the group consisting of 

rheumatoid arthritis, sepsis, cancer, acquired immunodeficiency syndrome, 
respiratory tract infections, influenza, cardiovascular disease, inflammation, and 
asthma. 

36. The method of claim 30, wherein the protease is a serine protease. 

37. The method of claim 30, wherein the target protein causes the pathology. 

38. The method of claim 30, wherein the patient is a mammal. 

39. The method of claim 30, wherein the patient is a human. 

40. The method of claim 30, wherein the target protein in a member of the group consisting 

of tumor necrosis factor receptor, interleukin-1, interleukin-1 receptor, interleukin-2, 
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interleukin-2 receptor, interleukin-4, interleukin-4 receptor, interleukin-5, interleukin- 
5 receptor, interleukin-12, interleukin-12 receptor, interleukin-13, interleukin-13 
receptor, p-selectin, p-selectin glycoprotein ligand, Substance P, the Bradykinins, 
factor IX, immunoglobulin E, immunoglobulin E receptor, CCR5, CXCR4, 
glycoprotein 120, glycoprotein 4 1 , CD4, hemaglutinin, respiratory syncytium virus 
fusion protein, B7, CD28, CD2, CD3, CD4, CD40, vascular endothelial growth 
factor, VEGF receptor, fibroblast growth factor, FGF receptor, endothelial growth 
factor, EGF receptor, transforming growth factor, TGF receptor, CCR1, CXCR3, 
CCR2, Src, Akt, Bcl-2, BCR-Abl, glucagon synthase kinase-3, cdk-2, and cdk-4. 

41 . A composition comprising a polypeptide 95% identical to the amino acid sequence of 

granzyme B, wherein the polypeptide has a mutation at at least one of positions 171, 
174, 180,215, 192,218, 99, 57, 189, 190, or 226. 

42. The composition of claim 41, wherein said mutation is isoleucine replaced with 
alanine at position 99. 

43 . The composition of claim 4 1 , wherein said mutation is asparagine replaced with 
alanine at position 218. 

44. The composition of claim 41, wherein said mutations are isoleucine replaced with 
alanine at position 99 and asparagine replaced with alanine at position 218. 
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